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illiam A. Cassidy is something of a hero to most active meteoriticists. It was his early insight regarding meteorite concentrations in Antarctica that led to the highly successful U.S. Antarctic Search for Meteorites (ANSMET) project, which continues to operate to this day. During the last three decades, the collective efforts of American, European, and Japanese field teams in Antarctica have resulted in the recovery of close to 30,000 meteorite specimens (likely representing upwards of 3000 distinct meteorites), a bounty that far exceeds the total number of meteorite specimens recovered elsewhere in the world over the last 200 years. Given these astounding figures, it is no exaggeration that the availability of meteorites collected in Antarctica has changed the complexion of the entire field of meteoritics. For example, a major development during the last quarter century has been the recognition that although the majority of meteorites originated on asteroids, a small fraction were formed on Mars and the Moon and thus can provide otherwise unavailable data that constrain theories for the origin and evolution of planetary bodies. The first meteorites for which martian and lunar origins were established beyond reasonable doubt (EETA79001 and ALHA81005, respectively) were recovered in Antarctica within the initial five years of the ANSMET project. In a post-Apollo era in which there are no immediate plans for revisiting the Moon or returning from Mars with samples, Antarctica has taken on a special significance as the most likely source of new planetary materials for scientific investigations.
In Meteorites, Ice, and Antarctica: A Personal Account, Bill Cassidy (now emeritus professor at the University of Pittsburgh) colorfully recounts his adventures as the founder of ANSMET and its leader over the course of 15 field seasons. True to its subtitle, the book reveals a candid personal portrait of Cassidy: always personable, mostly optimistic, and sometimes obsessive, traits that undoubtedly contributed to his many successes and some failures as a field scientist.
The book is divided into three parts. It is at its best in the first ("Setting the stage"), in which Cassidy renders a detailed account of how the ANSMET project came to be established. In the process, he provides insightful commentary on how science proceeds despite many hurdles (such as the conservatism and inherent biases in the scientific review process). Also enlightening are the particulars of how research is conducted in Antarctica (for example, the bureaucratic and logistical aspects of fieldwork on this continent).
The book's second part, on "field results and their consequences," succeeds to a somewhat lesser degree. Here he seeks to provide a context for highlighting the significance of the Antarctic meteorites through a tutorial in meteoritics and planetary science. Understandably, the book's scope does not allow Cassidy to delve very deep into these topics, and he presents them at a fairly introductory level. In a few cases, however, his discussions have been superseded by newer results (published prior to this book) or are in error. For example, Cassidy states that "many observers also still favor the idea that material can be thrown off Mars more easily by an oblique impact, and only a fraction of the largest craters are elongated enough to qualify as such a site." It has long been recognized that most impacts on planetary surfaces are oblique and that all but the most oblique of these (those occurring at an angle of <15º) result in near-circular craters (1). Therefore, source craters of martian meteorites need not be substantially elongated even if they resulted from oblique impacts. Furthermore, because recent computer simulations demonstrate that the youngest of the martian meteorites could have been ejected from impact craters with diameters as small as about 3 km (2), one need not consider only the larger craters on Mars as potential sources of these samples.
Cassidy's account becomes less engaging as well as more speculative in the book's third part, "Has it been worthwhile?" The author has already made it amply clear that the collection efforts in Antarctica have not only substantially increased the numbers of recovered meteorites of all previously known types (including the rare ones) but have also discovered new types of meteorites. Each of these samples has the potential to provide fresh insights into the processes and time scales involved in the formation of the solar system, the terrestrial planets, asteroids, and comets. Therefore, it is undeniable that meteorite collection efforts in Antarctica have been worthwhile. In this context, the author's statistical contortions to compare the numbers and masses of Antarctic meteorite finds with those of non-Antarctic falls seem unwarranted. Cassidy further uses these data to bolster his speculations regarding changes in the meteorite flux over the course of a million years or so. In his words, "speculation is fun, and can be thought-provoking." True, but speculations are interesting only if they also make predictions that are testable either with the current state of knowledge or with data that can be reasonably anticipated in the near future.
The story of how thousands of meteorite specimens came to lie in the world's scientific collections through diligent recovery efforts in the Antarctic is a compelling one, one that warranted telling. And Cassidy, arguably the initiator of this grand enterprise, is the best person to tell it. Despite some shortcomings, his personal account in Meteorites, Ice, and Antarctica succeeds in conveying an important point: it was (and continues to be) worth the time, effort, and resources spent traveling to the ends of the Earth to hunt down the untold treasures that are meteorites.
The Tale Behind the Worm
Robert K. Herman I 'm one of the 2000 or so worm people who study the tiny nematode Caenorhabditis elegans. When we are asked by an outsider why we play with worms, our much-practiced answer goes something like this: In the mid-1960s, Sydney Brenner chose C. elegans as a model organism for elucidating animal development and behavior because of the roundworm's cellular simplicity and advantages for genetic studies. The analysis of mutants helps us learn what the nonmutant versions of genes do. We know the location and lineage of every cell in an adult C. elegans as well as the wiring of all of the worm's 302 neurons, down to the last synapse. C. elegans was the first multicellular organism to have its DNA completely sequenced (1), and many of its genes resemble those of humans and do similar jobs. The importance of such research was highlighted when Brenner, John Sulston, and Bob Horvitz were awarded the 2002 Nobel Prize in physiology or medicine for their worm work.
Such a recitation also summarizes Andrew Brown's book, In the Beginning Was the Worm, except that Brown, an English journalist writing for a lay audience, gives life to the story. In addition to filling in the details on the why and how of the science, he helps us understand the lives and motivations of the early worm people, who worked in Cambridge, England.
I know all of the researchers described in the book, and I found Brown's descriptions to be right on. Of Brenner, he observes, "When he starts to talk you are swept along in the icy, buffetting current of ideas, shocked and exhilarated to the point of exhaustion-and still he goes on talking. Profundities, puns, anecdotes and opinions all rush and jumble together." It was Brenner's spellbinding personality and force of argument that recruited the first generation of worm people, who were all very smart and hardworking but often untrained in biology.
John White, an electronics engineer with expertise in computer graphics, was recruited to spearhead the reconstruction of the nervous system from tens of thousands of electron micrographs of ordered thin sections. Brown's description of White as resembling Leonard Rossiter may be lost on American readers (the late actor Rossiter played the lead in the late1970s BBC comedy "The Fall and Rise of Reginald Perrin," which later appeared on American public television). Brown sketches the project White directed, including the important contributions made by two technicians, that led to the description of the "mind of a worm," which was published as a 340-page paper (2) twenty years after the worm project was started.
Sulston, another early recruit, was originally an organic chemist. He achieved heroic status in the worm community by tracing out-after the efforts of others over the years had stalled-the complete embryonic cell lineage of C. elegans by watching the cells divide under a light microscope (3). Sulston goes in for long, difficult projects. His second big project, a collaboration with Alan Coulson and Bob Waterston, sought to order a large collection of fragments of worm DNA according to their positions on the chromosomes. The resulting physical map of the genome (4) greatly aided many people in the worm communityby this time growing rapidly all over the world but particularly in the United States-to find the DNA sequences of genes they were interested in. In addition, the physical map of the genome provided the perfect scaffold for whole-genome DNA sequencing. Sulston and Waterston directed the complete sequencing of the C. elegans genome and went on to help lead the international human genome project. [Sulston has teamed with science writer Georgina Ferry to provide a candid, informative account of efforts to sequence the human genome, a story that involved many people, lots of money, and a race against the private company Celera (4).]
One of the book's strengths is its accurate depiction of the ethos of Cambridge's famous Laboratory of Molecular Biology (LMB), where much of the early worm work was carried out. Equipment at the LMB was plentiful; desks, on the other hand, were considered time-wasting and unnecessary, but so were grant applications. This approach to research has enjoyed considerable success, as suggested by the fact that a dozen people who worked at the LMB or its predecessor have been rewarded with Nobel Prizes over the past four decades.
The primary use of the neuronal wiring diagram, cell lineage traces, and genomic sequence of C. elegans is as foundation for the hard slog of trying to understand in molecular terms how the worm is put together and how it works-the goals of Brenner's original manifesto. This broad and ongoing effort, which involves many worm mutants and many worm people (including Horvitz at MIT and his intellectual progeny), cannot be easily summarized, but Brown sketches some of it. Researchers in the field will notice that the author could have used a worm person to proofread and catch several mistakes. But what Brown does remarkably well in In the Beginning is to convey the passion, idealism, and cooperative spirit of the early worm workers.
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Revealing organism. Caenorhabditis elegans is a 1-mm-long, transparent, free-living soil nematode that has only 959 somatic cells, invariant cell lineages, rapid embryogenesis, and a small number of genes. 
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